Several approaches in psychology converge with the concept that individual characteristics may interfere with the perception and interpretation of the world. We hypothesized that such phenomenon could be identified in instruments that were not only projective techniques. The research's goal was to study perceptive distortions in a cognitive test and their relations with personality instruments. Responses from 222 participants in the Computerized Test of Primary Emotions Perception (PEP) were rated in distortion scores, which related to perceiving emotions that were not present. We used Spearman correlations between these scores and the Rorschach Inkblot test, Dimensional Clinical Personality Inventory, and tasks of Verbal and Abstract Reasoning. Results showed that the distortions were not related to intellectual abilities. Distortions of joy were associated with greater interest in interpersonal contact; love with positive view of the interactions and need for attention; fear with concerns about aggressiveness and autonomy; sadness with lower perception of damaged objects; disgust with feelings of loneliness; and anger with criticism avoidance, distrust, feelings of loneliness, and aggressive behaviour. The results support the proposal that altered perception of reality is related to affective or personality characteristics.
Background
In the psychological assessment of personality, two major groups of instruments are often identified: self-report inventories and projective techniques. While the format of the first group tends to be reasonably similar, the second varies greatly. There are techniques that consist in saying what inkblots look like (e.g., Rorschach, Zulliger, Holtzman), telling stories from pictures (e.g., Thematic Apperception Test and its derivatives), making drawings (e.g., Draw a Person, House-Tree-Person, Wartegg), among many others. Nevertheless, they all share the proposition of offering a task for the subject to perform and then evaluate affective, motivational, cognitive, and even pathological aspects (Fensterseifer and Werlang 2008) .
Psychoanalysis is traditionally recognized as the theory that underlies projective tests, although, in fact, others also have made contributions. Below is a brief review of classical theories that regard this class of instruments.
Psychological theories of projective tests
For psychoanalysis, the ego uses defence mechanisms, which are strategies to transform drives into suitable content for the environment. One of those mechanisms is projection. In a letter from 1895, Freud (1950 proposed the concept whilst studying paranoia, suggesting that projection was the attribution to the outside world of an internal content that was incompatible with the ego. That way, an inner perception would be recognized by consciousness as external. In later writings, Freud (1913 developed the idea that the projection takes place not only in conflict situations, but it would also be a healthy personality mechanism, changing the perception that individuals have of the world, based on their affects.
Based on the principle of projection, Frank (1939) proposed that the personality, when introduced to unstructured, ambiguous stimuli that lacked intrinsic meaning, would have a tendency to organize itself to assign a meaning to that. The author then considered that the personality assessment techniques available at the time -Rorschach inkblots, Thematic Apperception Test, among others -would start this process, allowing aspects of the individual's private world to be revealed like an x-ray, thus, creating the term "projective methods".
Beyond psychoanalysis and derived practices, other theoretical approaches have considered regarding the phenomenon of having a personally meaningful performance on unstructured stimuli. In radical behavioural analysis, Skinner (1936) developed an assessment tool based on the theoretical assumption that the presentation of a stimulus tends to elicit a response that is similar to it. The behaviourist created a phonograph that repeatedly reproduced meaningless syllables recorded on a disc he titled Verbal Summator. Subjects were instructed to listen to the recording and to report as soon as they identified something that made sense to them. The reported word or phrase, of course, was not truly present in the recording. Because such verbal responses were not evoked by any real stimuli at that moment, the author considered that, by approximation, the test would elicit the strongest responses from the subject.
Although further studies pointed to the possibility of differentiating between psychiatric patients (for a review, see Rutherford 2003) , with time, the complex machinery and redundancy compared to other tests eventually lessened interest in the Verbal Summator, causing it to virtually disappear by the end of the 1950′s. Nevertheless, Skinner (1936 Skinner ( , 1953 Skinner ( /2003 still listed the advantages of such an instrument, considering that projective tests create a laboratory situation, enabling control over stimuli in the observation of behaviour and facilitating the emergence of behaviours that are not known by the subject, especially the verbal ones. Cattell (1951 Cattell ( /1978 , who furthered the psychometric approach to psychological phenomena, proposed new classifications that represent forms of personality assessment. Within the objective test group, in which an artificial situation is created to observe the subject's behaviour, the author created the category of distortion or bad perception tests, which measure an unusual perception and a particular meaning of a real, objective fact that included projective techniques.
Since the perceptual distortions would not be influenced by intellectual capacities, Cattell (1951 Cattell ( /1978 ) considered that the performance would then be a reflection of the reproduction (memory) of previous emotional experiences. To explain the occurrence of this phenomenon, the author proposed that internal perceptions alter interpretation of reality. In this sense, people that see themselves as incapable and worthless would see other people as distant and disinterested, justifying their own depression.
In the perspective of Gestalt psychology, events are experienced from the organization of the perceived stimuli, overcoming a vision of simple summation of latent traits and assigning a particular meaning to each stimulus presented (Koffka 1935 (Koffka /1975 Köhler 1947 Köhler /1968 . In this respect, the individual's particular way of acting consists of a series of dynamic characteristics, and from them, external stimuli are organized according to experience. Thus, experiences are characterized by an individual structure.
Individuals perceive stimuli in a meaningful perspective of their own, featuring their own way of perceiving, feeling, associating and acting beyond the presented stimulus, aggregating experiences and memories. Therefore, their interaction with the stimulus, including psychological tests, takes place according to their daily interaction in other situations, and the properties of parts of the stimulus depend on their relationship with the whole (i.e., the place, the meaning, and the function that it has in relation to the whole) as they are perceived by the individual (Crisi 2007; Freitas 1993; Kinget 1952) .
In the field of neuropsychology, it is possible to find projective techniques being recommended, especially as ways of evaluating neurological trauma (Gabowitz et al. 2008; Spreen and Strauss 1998) due to their ability to measure perceptual organization, processing and stimuli integration (Acklin & Wu-Holt, 1996; Lezak et al. 2004 ).
Although not yet numerous, studies often use Rorschach's Inkblots Method to assess phenomena, such as mirror neuron activation during the production of movement responses (Porcelli et al. 2013) , the role of amygdala as emotional interference during the process of perceiving and producing unusual frequency responses (Asari et al. 2010) , Rorschach variables associated with Alzheimer's disease (Perry et al. 1996) , among others.
According to Acklin (1994) , the Rorschach method can be used by both neuropsychology and cognitive psychology by focusing on the response process. Information processing is understood as a cognitions sequence between stimulus and response that would work through behaviour selection, processing, and management. When one observes a Rorschach inkblot, a network of schemes is activated by combining current context and past experiences stored in long-term memory -or, more specifically, in episodic memory, which contains autobiographical information. Activated schemes are then managed by control processes that select and censor content (representations of ideas and feelings) to adapt to the characteristics of the stimulus (Acklin 1994; Acklin and Wu-Holt 1996) . Although the authors only suggest the use of episodic memory, it is likely that semantic memory also influences the alterations of perception. Semantic memory is understood as the personal knowledge of facts and concepts, and is the basis of human activities that require use of symbols and their meanings, understanding of reality, and relationships between ideas (Binder and Desai 2011; Budson and Price 2007) .
Considerations regarding alteration of perception in psychological tests
Considering what was presented, it is possible to understand that there is a convergence in literature pertaining to the assertion that individual emotional aspects can influence the perception or interpretation of the world, and such phenomenon can be detected through performance on projective tests. However, as perception is a psychological activity that happens not only in those tests, we hypothesize that performance on other instruments would also be influenced by personality traits, and such influence can be measured.
Internationally, research has been conducted in this regard. In one study of patients with eating disorders (Joos et al. 2009 ), pictures of the International Affective Picture System (IAPS) were presented to 19 patients with bulimia nervosa, 15 with anorexia nervosa and 25 controls, and participants were asked to observe each image and to report on a scale the emotion they were feeling. The results showed that, when observing aggressive images, the group with anorexia reported feeling more afraid than the other groups, which the authors considered a reflection of those patients' typical avoidance of conflict.
In a study with 46 obsessive compulsive disorder patients compared with 23 controls, beyond the greater sense of social responsibility that is already known to the disorder, Moritz et al. (2011) found stronger latent (i.e., unexpressed) traits of aggression and distrust in the first group. These characteristics were identified in self-report questionnaires with items regarding desire to attack strangers on the street or lack of confidence in close people. For the authors, the expression of aggressiveness is contained by a high moral sense and then transformed into a perception of the world as dangerous and harmful.
In Brazil, intelligence tasks such as the Wechsler scales (Wechsler 2013 ) and the G-36 (Boccalandro 2003) provide instructions to score and classify errors and distortions occurring in performance. However, such distortions are presented only as cognitive data; there are no studies linking them to aspects of personality.
Goal and hypotheses of the study
We identified a gap in the research regarding the influence of personality characteristics on performance in instruments beyond projective tests. The present study aimed to analyse the distortions of perception on a cognitive ability test through correlation with personality instruments as well as other cognitive abilities. We chose a test of emotional perception, which assesses the ability to identify the emotions expressed in videos of people. Distortion was understood as the perception of something not present in the original stimulus (i.e., perceiving an emotional expression on a person's face that is not actually present). According to the literature review, we hypothesized that distortions would not be related to cognitive performance, but with the particular forms that the subjects perceive in themselves and the world. The following hypotheses were designed to be compatible with the variables of the tests we used and the meaning of each emotion, according to the literature in the field (Ekman 2003; Niedenthal et al. 2006; Plutchik 2002; Strongman 2003) .
Hypothesis 1. Distortion of joy (gain of something socially valued) will correlate with increased interest in human contact.
Hypotheses 2 and 3. Distortion of love (feeling of being accepted) will correlate with more positive views of interactions and a greater need to receive attention from others.
Hypotheses 4, 5, and 6. Distortion of fear (attention to threatening stimulus) will correlate with higher frequencies of oppositional behaviours and attention to aggressive movements and contents.
Hypothesis 7. Distortion of sadness (feelings of losing something and negative thoughts) will correlate with greater perceptions of damaged, spoiled or harmed objects.
Hypothesis 8, 9, and 10. Distortion of disgust (attention to aversive stimuli) will correlate with increased need for contact due to feelings of loneliness, suspicion, and concern about intentions of others, and belief that others can humiliate and criticize. Hypotheses 11, 12, 13, 14, 15, 16, and 17 . Distortion of anger (attention to aggressive and hostile stimuli) will correlate with lower frequencies of exploratory behaviour, greater need for contact and feelings of loneliness, attention to aggressive movements and content, disregard and aggressive behaviours toward others, suspicion and concern about intentions of others, and belief that others can humiliate and criticize.
Method

Participants
The 222 participants were drawn from a database of previous administrations. The average age was 22.83 (SD = 6.87) with a minimum of 18 and maximum of 27 years, 58.8 % female, 13.9 % male and 27.2 % that did not inform. Participants were undergraduates or graduate students.
Instruments
Computerized test of Primary Emotions Perception (PEP)
The PEP is an online test that presents 38 videos of people's faces expressing emotions, and the first three are used as examples of the task. Participants watched each video and selected which emotion or emotions were present in that expression from a list of eight: joy, love, fear, surprise, sadness, disgust, anger, and curiosity. Recent research has shown evidence of construct validity, that is, adequate factor structure for the theoretical assumptions, moderate correlations with other types of intelligence (abstract reasoning, r = .36; verbal reasoning, r = .38), and correlations close to null with self-reported personality traits (Miguel et al. 2013a, b; Miguel and Primi 2014) .
For this research, new PEP scores were developed, which are the scores of distortion of emotional perception. For each of the eight emotions, when the participant identified its presence in the video, one point was added to the total amount of that emotion. Thus, we obtained eight final scores indicating the total amount of each emotion. At the end, we subtracted from each score the actual frequency of each emotion in the PEP. For example, a resulting score of −2 for anger indicates that the participant identified two expressions of anger less than what is truly present in the test; a score of five for anger indicates that the participant identified five more emotions of anger than what is present in the test.
The people presented in the videos were originally filmed watching multimedia stimuli on a computer, which facilitated expressions of surprise or curiosity. For this reason, these two emotions were not studied as distortion scores.
Rorschach inkblot method
The Rorschach method consists of ten cards with multicolored, symmetrical inkblots, administered in two phases: First, participants respond to what the blots look like and then a clarification is conducted regarding what gave that idea. After that, registered verbalizations are coded. Recently, researchers undertook an extensive review of the method's validity (Meyer et al. 2011; Mihura et al. 2013 ) that resulted in the R-PAS system of administration, codification, and interpretation used in this study. Test variables were selected according to their relevance to the analysis of this study (expressed in the hypotheses). The scores were standardized (mean = 100 and standard deviation, 15).
Dimensional Clinical Personality Inventory (IDCP)
IDCP is a self-report inventory featuring 163 sentences that participants responded to using a Likert scale of 1 to 4. The inventory evaluates 12 factors related to clinical conditions or personality disorders: Dependency, Aggressiveness (Agress.), Mood Instability, Eccentricity, Attention Seeking (Att.Seek.), Distrust, Grandiosity, Isolation, Criticism Avoidance (Crit.Av.), Self-Sacrifice, Conscientiousness, and Impulsiveness (Carvalho and Primi 2013) .
Abstract and Verbal Reasoning (RA and RV)
To assess cognitive abilities, we used the RA and RV tasks, which are part of the Battery of Reasoning Tests (Primi and Almeida 2000) . In RA, 28 items present two abstract geometric shapes, with the first transformed into the second (e.g., size, number of lines, etc.). The rule for transformation must be applied in a third figure to find the correct answer from five alternatives. In RV, 28 items follow the same structure, but it presents related words instead of geometric figures. In both tests, the first three items are used as examples.
Procedure
Data collection
Data used in this study were drawn from a research database, which was registered in SISNEP under the protocol CAAE 0159.0.268.000-10 and approved by the Research Ethics Committee of the State University of Londrina with protocol 191/2010.
Participants were invited, both personally and through social media, to participate in the research conducted at the State University of Londrina. After subjects signed the informed consent, the tests were administered. To avoid fatigue, the instruments were presented in alternation, that is, PEP was applied followed by a second test, alternating Rorschach, IDCP, RA and RV, in this sequence. Thus, the 222 participants answered the PEP and at least one of the other instruments: 55 answered the Rorschach, 57 the IDCP, 65 the RA, and 56 the RV.
Data analysis
To verify the hypotheses, the PEP was correlated with selected variables of both personality tests in addition to the reasoning tasks. Given the non-parametric nature of some variables, we used the Spearman correlation, considering a value of .05 or lower for statistical significance. The interpretations of the variables of the tests were conducted according to their respective literatures, aforementioned in the Instruments section.
Results
We initially performed descriptive statistics of the variables presented in Table 1 . For tests RV, RA, and IDCP, it is possible to identify a wide distribution of scores, suggesting variability in the results. The same can be said about the Rorschach scores, which tended to be located around the mean of 100 and standard deviation close to 15. The only exception was for the CT variable, whose average was 115, indicating that the participants of this study tended to have more card rotation behaviours than most people.
In relation to the PEP distortion variables, it is possible to recognize that the widest range of scores were of joy and fear, with a balanced distribution of distortions for both presence and absence of the emotion. Love and anger had less symmetric distributions, with greater tendency to distort the presence of emotion, although absence was represented as well. However, disgust got few scores for the presence of distortion, and the maximum score was one (which indicated greater presence), concentrating in the absence of distortion. In contrast, sadness obtained many scores for the presence of distortion, but few indicating absence, and generated a minimum score of −2.
To verify the relationship of the distortion scores with the other tests, Spearman correlations were conducted. Table 2 shows the results.
Correlations of distortion scores with both reasoning tasks were low and not significant, demonstrating the lack of relationship between the constructs. As for the association between the distortions with Rorschach and IDCP, from the 17 initial hypotheses, 14 achieved statistical significance, suggesting an association existed between the scores.
Discussion
The absence of significant correlations between the distortion scores and the two reasoning tasks (RA and RV) suggests that there is no cognitive component permeating the distortion in the test, or, at least, its effect is statistically negligible, consistent with Cattell's proposal (1951 Cattell's proposal ( /1978 . Therefore, it is possible to consider the distortion of emotional expressions as a non-cognitive aspect that can be measured by the PEP.
According to the international literature that defines the psychological aspects related to emotional states and reactions (Ekman 2003; Niedenthal et al. 2006; Plutchik 2002; Strongman 2003) , joy and love are understood as emotions that bring well-being and are usually associated with maintenance of interactions, although joy is more related to gain of valued resources in a greater number of interactions, while love is more related to intimacy, commitment, and care for others, that is, the quality of feeling accepted. This information could explain the relationship of the distortion of joy with SumH, suggesting greater interest in interpersonal experiences and exchanges. Accordingly, we also found relationships between distortion of love with COP and IDCP's Need for Attention factor. Participants that displayed greater need for being well-accepted, received, and cared for by others, viewed interactions positively and tended to perceive emotional expressions of love where they did not exist.
With regard to the distorted perception of fear in others, the results showed a strong association with answers using white space in Rorschach (AnyS), typically associated with individual effort and opposition. Although correlation tests do not allow causal inferences, an explanatory hypothesis can be suggested for this result. Probably, individuals seeking to show they are assertive or challenging can be perceived as differentiated or imposing figures. This would also explain the association with mentalization of activities and aggressive movements (AGM), but not aggressive objects (AGC). In this sense, there could be a personal interpretation that imposing and autonomous behaviours occur more aggressively, not through dangerous objects but the physical imposition, confirming the expression of fear of others when faced with such manifestations. Regarding sadness, the initial hypothesis was that distortions are related to more frequent perceptions of objects in ruins, damaged or spoiled, captured by the code MOR, but the negative correlation indicated that the relationship took place in the opposite direction. Being MOR often understood as an indicator of selfesteem, the result suggests that the lower one's selfesteem, the lower the perception of sadness in others. Therefore, this is a case where the individual's emotional state is not identified equally in others, but in a reverse process. Possibly individuals who perceive themselves as damaged, worthless, and incapablethat is, distorting the perception of themselves to a negative pole -also distort the perception of the world by decreasing its negative aspects. This operation could confirm an emotional state that justifies low selfesteem by seeing other people experiencing feelings of sadness less frequently than what is real.
Participants of this research produced few distortions for the presence of disgust. Although one of the proposed hypotheses was confirmed and another one reached a marginal level of statistical significance (Crit.Av., p = .055), still we suggest that this variable be analysed in another sample that presents a higher degree of distortion to understand what really is associated with distortion of disgust expressions.
Distortions of disgust and anger were associated with T, indicating greater need for contact and the experience of feelings of loneliness. We raise the explanatory hypothesis that participants who perceive more expressions of disapproval in other people than are actually present avoid greater interpersonal contact to avoid criticism, which would generate the feeling of loneliness captured by T. This relationship was not found in the distortion of disgust; however, as mentioned, this score needs to be reviewed in other studies.
We found significant correlations between perceiving more expressions of anger in others and having the belief that people might be criticizing or judging negatively (Crit.Av.) and between reporting greater distrust of other people's intentions and real motives (Distrust) and presenting fewer card turns in Rorschach (CT), which is associated with a lower expression of creativity, flexibility, and even challenge. Integrating this information, we hypothesized that subjects who perceive more expressions of anger in people tend to attribute unreal critical judgments to them and then tend to avoid such criticism, moving away from contact or even presenting less autonomous behaviour to avoid conflict, resulting in distressing feelings of isolation and loneliness.
In the case of distortion of anger, unlike fear, there was a significant correlation with both AGM and AGC. These data suggest that identification or concerns with aggressive themes, both behaviours and objects, are associated with greater perception of aggressive expressions on other people. Agreeing with another initial hypothesis, we found an association between anger distortion and reports of violent behaviours and disregard for others (Agress.). These results suggest that the presence of aggressive thoughts in individuals manifests also in the form of distorted perceptions of anger in others.
The data regarding anger distortion, and especially love and fear distortions, support the proposal that an internal emotional perception is attributed to others. The results are in line with the studies and rationale reported by Joos et al. (2009); Moritz et al. (2011) in the sense that alterations of emotional perception is consonant with the individual's personality characteristics.
In scientific literature, there is sufficient evidence that the ability to perceive emotions is a type of cognition, related to but distinct from fluid intelligence (or abstract reasoning ability, measured in this study by RA), crystallized intelligence (or culturally acquired knowledge like verbal ability, partially measured by RV), or other types of reasoning (Miguel et al. 2013b; Peterson and Miller 2012; Schneider and McGrew 2012) . However, distortions did not correlate with those two types of cognition; thus, other processes must be responsible for this perceptual organization and interpretation of reality. The various theories reviewed in the introduction mention significant emotional experiences stored in memory that could influence the perception of the present. Cognitive psychology and neuropsychology specify the concept of semantic memory as a neural network responsible for symbolic knowledge and for representations and meanings attributed to the world. This mind structure can even influence object recognition and social intelligence (Binder and Desai 2011; Budson and Price 2007) . Further research should study the influence of these concepts, allowing a greater understanding of how the perception of stimuli in a psychological test (or even day-to-day) can be affected by life experiences.
It should be taken into consideration that the significant magnitudes of correlations ranged from .15 to .52, with the majority in a range that is considered of mild association -around .30 (Cohen 1992; Meyer et al. 2001) . Therefore, it is not possible to consider that the PEP distortion scores and the other tests are measuring exactly the same construct. However, those are not negligible associations. Rather, the shared variance suggests a common psychological process behind performance on the instruments: the quality of responses in Rorschach, the reporting of personality characteristics in IDCP, and the distortion of emotions in PEP. This psychological process seems to encompass more than just perception, but a perception that is altered by the individual's affective characteristics, consistent with the proposals found in the various theories reviewed in the Background.
Conclusion
Agreeing with the Campos's suggestion (2013), we found data on perception distortion was due to emotional characteristics using a test that was not designed to be projective, but to measure a cognitive ability (emotional perception). The distortions were consistent with personality traits measured by other instruments in the sense that personal characteristics appear to influence the interpretation of the world.
In addition, starting from what was stated in the introduction, the results have also made clear that this is not an exclusive phenomenon of one theoretical approach, but it can be interpreted and considered by several approaches. In the same way, other authors have suggested new terminology for projective methods, such as selfexpression or performance techniques (Meyer and Kurtz 2006; Miguel 2014; Villemor-Amaral 2014) , to avoid biased use and to better describe the phenomenon. Along with this, we can see not only the possibility but the need to increase the amount of research by such approaches as cognitive, behavioural, and Gestalt psychology and neuropsychology regarding this class of instruments, accumulating new scientific evidence in Psychology.
A final consideration concerns the construct that psychological tests purport to measure. Although in Psychology we consider that individuals work with completely integrated psychological characteristics, most of the instruments focus on a specific aspect, especially those aimed at evaluating cognitive abilities. For example, there are tests that specifically measure concentrated attention, numerical reasoning, short-term memory, etc. We understand that there is a very good reason behind this specialization of the instruments, which is to identify individual capabilities or difficulties with greater precision. However, as suggested in the results of this study and as presented in the literature review, affective aspects can influence cognitive performance. Traditionally, these influences are seen in tests as measurement errors or situational influences that alter performance. To ignore the process behind these measurement errors may result in losing information about the functioning of individuals and their perceptions of the world.
As limits of research, we consider that the emergence of the perception distortion phenomenon may be due to the very format of the PEP, which features videos of people and proposes to measure emotional perception, a cognitive ability often used in social interactions where aspects of personality usually arise and interfere. More academic cognitive performances, such as numeric or spatial reasoning, may be less subject to interferences, as found in this study. Therefore, we recommend that other studies also evaluate the errors in these types of tests and compare them to personality traits so that more and more Psychology understands the interaction of these constructs.
